Abstract of the Disclosure 

PROCESS FOR SYNTHESIZING DIES OPROP YLBENZENE 

5 This invention relates to a process for synthesizing para-diisopropylbenzene 

utilizing only cumene and propylene as raw materials. This synthesis technique offers 
the advantage of eliminating benzene as a raw material used in the process. The 
elimination of benzene is beneficial because it simplifies the process and eliminates the 
need to purchase and store benzene for use in the synthesis. The elimination of benzene 

10 from the synthesis is of particular value since the use of benzene in industrial 

applications has been under attack on the basis of environmental, safety, and health 
concerns. The present invention discloses a process for producing para- 
diisopropylbenzene from cumene and propylene, said process comprising the steps of (1) 
introducing a feed stream into an alkylation zone wherein said feed stream is comprised 

15 of cumene and propylene, and wherein said alkylation zone contains an alkylation 

catalyst; (2) allowing the cumene and propylene in the feed stream to react together to 
produce a first mixture of para-diisopropylbenzene and meta-diisopropylbenzene; (3) 
fractionally distilling the mixture of para-diisopropylbenzene and meta- 
diisopropylbenzene in a fractional distillation step to separate the meta- 

20 diisopropylbenzene from the para-diisopropylbenzene; (4) isomerizing the meta- 
diisopropylbenzene in the presence of a transalkylation catalyst to produce a second 
mixture of para-diisopropylbenzene and meta-diisopropylbenzene; (5) recycling the 
second mixture of para-diisopropylbenzene and meta-diisopropylbenzene recovered from 
the transalkylation step to the fractional distillation step; and (6) recovering the para- 

25 diisopropylbenzene that was separated from the meta-diisopropylbenzene by the 
fractional distillation step. 
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PROCESS FOR SYNTHF.STZTNG DIIS OPT? OP YLBENZENE 

This application claims the benefit of United States Provisional Patent 
Application Serial No. 60/423,487, filed on November 4, 2002, United States Provisional 
5 Patent Application Serial No. 60/426,525, filed on November 1 5, 2002, and United 
States Provisional Patent Application Serial No. 60/427,018, filed on November 18, 
2002. 

Background of the Invention 

1 0 Para-diisopropylbenzene is a valuable organic chemical compound that is 

currently used on a large scale industrially in the production of para-dihydroxybenzene 
(hydroquinone) and other aromatic compounds. Para-diisopropylbenzene can be 
produced by a number of different chemical processes. One such process that has 
achieved a significant degree of commercial success involves the alkylation of cumene 

1 5 with propylene in the presence of an alkylation catalyst. This alkylation process 

produces a mixture of para-diisopropylbenzene and meta-diisopropylbenzene. The 
alkylation catalyst used is selected to preferentially produce para-diisopropylbenzene. 
However, in commercial practice the alkylation still produces a diisopropylbenzene 
monomer mixture containing about 25 percent meta-diisopropylbenzene (based upon 

20 total diisopropylbenzene isomers) as an unwanted by-product. 

In commercial practice the unwanted meta-diisopropylbenzene is reacted with 
benzene in a transalkylation reaction to produce cumene which is recycled back to the 
alkylation step. This commercial process of the prior art can be depicted as follows: 




transalkylation catalyst 




In this prior art process the para-diisopropylbenzene is separated from the meta- 
diisopropyl benzene by fractional distillation and collected as the desired product of the 
reaction. The undesired meta-diisopropylbenzene is transalkylated with benzene to 
produce cumene with is recycled back to the alkylation step. As can be seen, the prior 
art process calls for cumene, propylene, and benzene as raw materials. However, it 
would be highly desirable to eliminate benzene from the process. This is because it 
would no longer be necessary to purchase and store it for use in the synthesis of para- 
diisopropylbenzene benzene. The elimination of benzene from the synthesis process is 
of particular value since the use of benzene in industrial applications has been under 
attack on the basis of environmental, safety, and health concerns. 



Summary of the Invention 

The present invention relates to a process for synthesizing para- 
diisopropylbenzene that utilizes only cumene and propylene as raw materials, 
implementation of this process completely eliminates the need to use benzene 
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synthesis. Accordingly, the process of this invention is of great commercial value 
because it provides a commercially viable technique for producing para- 
diisopropylbenzene without the need for benzene. 

The present invention more specifically discloses a process for producing para- 
5 diisopropylbenzene from cumene and propylene, said process comprising the steps of (1) 
introducing a feed stream into an alkylation zone wherein said feed stream is comprised 
of cumene and propylene, and wherein said alkylation zone contains an alkylation 
catalyst; (2) allowing the cumene and propylene in the feed stream to react together to 
produce a mixture of para-diisopropylbenzene and meta-diisopropylbenzene; (3) 
1 0 fractionally distilling the mixture of para-diisopropylbenzene and meta- 
diisopropylbenzene in a first fractional distillation step to separate the meta- 
diisopropylbenzene from the para-diisopropylbenzene; (4) isomerizing the meta- 
diisopropylbenzene in the presence of a transalkylation catalyst to produce a second 
mixture of para-diisopropylbenzene and meta-diisopropylbenzene; (5) fractionally 
1 5 distilling the second mixture of para-diisopropylbenzene and meta-diisopropylbenzene 
produced by the isomerization step in a second fractional distillation step to separate the 
para-diisopropylbenzene from the meta-diisopropylbenzene; (6) recycling the meta- 
diisopropylbenzene recovered from the second fractional distillation to step 4; and (7) 
recovering the para-diisopropylbenzene that was separated from the meta- 
20 diisopropylbenzene by the first fractional distillation step and the second fractional 
distillation step. 

The present invention also discloses a process for producing para- 
diisopropylbenzene from cumene and propylene, said process comprising the steps of (1) 
introducing a feed stream into an alkylation zone wherein said feed stream is comprised 

25 of cumene and propylene, and wherein said alkylation zone contains an alkylation 

catalyst; (2) allowing the cumene and propylene in the feed stream to react together to 
produce a mixture of para-diisopropylbenzene and meta-diisopropylbenzene; (3) 
fractionally distilling the mixture of para-diisopropylbenzene and meta- 
diisopropylbenzene in a first fractional distillation step to separate the meta- 

30 diisopropylbenzene from the para-diisopropylbenzene; (4) mixing the meta- 
diisopropylbenzene recovered from the first fractional distillation with additional cumene 
to produce a meta-diisopropylbenzene/cumene feed stream; (5) transalkylating the meta- 
diisopropylbenzene in the meta-diisopropylbenzene/cumene feed stream in the presence 
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of a transalkylation catalyst to produce a second mixture of para-diisopropylbenzene and 
meta-diisopropylbenzene; (6) fractionally distilling the second mixture of para- 
diisopropylbenzene and meta-diisopropylbenzene produced by the transalkylation step in 
a second fractional distillation step to separate the para-diisopropylbenzene from the 
5 meta-diisopropylbenzene; (7) recycling the meta-diisopropylbenzene recovered from the 
second fractional distillation to step 4; and (8) recovering the para-diisopropylbenzene 
that was separated from the meta-diisopropylbenzene by the first fractional distillation 
step and the second fractional distillation step. 

The subject invention also reveals a process for producing para- 
10 diisopropylbenzene from cumene and propylene, said process comprising the steps of (1) 
introducing a feed stream into an alkylation zone wherein said feed stream is comprised 
of cumene and propylene, and wherein said alkylation zone contains an alkylation 
catalyst; (2) allowing the cumene and propylene in the feed stream to react together to 
produce a first mixture of para-diisopropylbenzene and meta-diisopropylbenzene; (3) 
1 5 fractionally distilling the mixture of para-diisopropylbenzene and meta- 
diisopropylbenzene in a fractional distillation step to separate the meta- 
diisopropylbenzene from the para-diisopropylbenzene; (4) isomerizing the meta- 
diisopropylbenzene in the presence of a transalkylation catalyst to produce a second 
mixture of para-diisopropylbenzene and meta-diisopropylbenzene; (5) recycling the 
20 second mixture of para-diisopropylbenzene and meta-diisopropylbenzene recovered from 
the isomerization step to the fractional distillation step; and (6) recovering the para- 
diisopropylbenzene that was separated from the meta-diisopropylbenzene by the 

fractional distillation step. 

The subject invention further reveals a process for producing para- 

25 diisopropylbenzene from cumene and propylene, said process comprising the steps of (1) 
introducing a feed stream into an alkylation zone wherein said feed stream is comprised 
of cumene and propylene, and wherein said alkylation zone contains an alkylation 
catalyst; (2) allowing the cumene and propylene in the feed stream to react together to 
produce a first mixture of para-diisopropylbenzene and meta-diisopropylbenzene; (3) 

30 fractionally distilling the mixture of para-diisopropylbenzene and meta- 
diisopropylbenzene in a fractional distillation step to separate the meta- 
diisopropylbenzene from the para-diisopropylbenzene; (4) mixing the meta- 
diisopropylbenzene recovered from the fractional distillation with additional cumene to 
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produce a meta-diisopropylbenzene/cumene feed stream; (5) transalkylating the meta- 
diisopropylbenzene in the meta-diisopropylbenzene/cumene feed stream in the presence 
of a transalkylation catalyst to produce a second mixture of para-diisopropylbenzene and 
meta-diisopropylbenzene; (6) recycling the second mixture of para-diisopropylbenzene 
5 and meta-diisopropylbenzene recovered from the transalkylation step to the fractional 
distillation step; and (7) recovering the para-diisopropylbenzene that was separated from 
the meta-diisopropylbenzene by the fractional distillation step. 

Detailed Description of the Invention 
10 Synthesis of Para-Diiso propvlbenzene 

In the first step of the process of this invention, cumene is alkylated with 
propylene to produce a mixture of para-diisopropylbenzene (p-DIPB) and meta- 
diisopropylbenzene (m-DIPB). This alkylation step will be conducted in the presence of 
an alkylation catalyst. In cases where p-DIPB is being sought, the alkylation will 
1 5 preferably be conducted in the presence of an alkylation catalyst that preferentially 

produces p-DIPB (results in the production of a high ratio of p-DIPB to m-DIPB). In 
cases where m-DIPB is being sought, the alkylation will preferably be conducted in the 
presence of an alkylation catalyst that preferentially produces m-DIPB (results in the 
production of a high ratio of m-DIPB to p-DIPB). 
20 Various alkylation catalysts that can be used in the practice of this invention are 

described in United States Patent 5,902,917. The teachings of United States Patent 
5,902,917 are incorporated herein by reference. In any case, the alkylation catalysts that 
can be used in the practice of this invention include acidic solid oxides. The acidic solid 
oxides that can be used include aluminosilicates and materials that contain elements 
25 other that silicon and aluminum. These acidic solid oxides can be amorphous or 

crystalline materials. These crystalline materials may have non-layered, 3-dimensional 
framework structures or the layered structures of clays. The acidic solid oxides that can 
be employed include super acids formed by modifying zirconia with tungstates or 
sulfates. The acidic solid oxides that are preferred for utilization in the practice of this 
30 invention are zeolites, particularly, medium-pore and large-pore size zeolites. 

It is highly preferred to utilize medium pore zeolite catalysts having a Constraint 
Index that is within the range of 2 to 12 as defined in United States Patent 4,016,218 as 
the alkylation catalyst. Zeolite ZSM-12 is a highly preferred medium pore size 
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alkylation catalyst that can be utilized in the practice of this invention. Zeolite ZSM-12 
has a silicon to aluminum ratio of 310 and has a monoclinic cell parameters of 
a = 24.88 ± 0.04 A,b = 5.02 ± 0.02 A, c = 12.15 ± 0.03 A, and 0 = 107.7 ± 0.1°. Zeolite 
ZSM-12 is described in greater detail in United States Patent 3,832,449. The teachings 
5 of United States Patent 3,832,449 are incorporated herein by reference. 

The alkylation step is typically conducted by introducing a feed stream 
containing cumene and propylene into an alkylation zone containing the alkylation 
catalyst. A molar ratio of cumene to propylene of about 4:1 to about 12:1 will typically 
be employed. A molar ratio of cumene to propylene of about 5:1 to about 10:1 will 
10 preferably be employed and a molar ratio of cumene to propylene of about 6:1 to about 
8:1 will most preferably be employed. The alkylation reaction will normally be carried 
out at a temperature that is within the range of about 300T (149°C) to about 400°F 
(204°C) and will preferably be conducted at a temperature this is within the range of 
340°F (171°C) to about 375°F (191°C). The alkylation will more preferably be 
15 conducted at a temperature of about 345°F (174°C) to about 360°F (182°C). As a general 
rule, the temperature of the alkylation reaction will be increased as the catalyst ages. 

The alkylation will typically be conducted under a pressure of 50 psig (4.5 x 10 5 
Pascals) to 1000 psig (7.0 x 10 6 Pascals) and will more typically be conducted at a 
pressure within the range of 300 psig (2.2 x 10 6 ) to 850 psig (6.0 x 10 6 Pascals). 
20 However, the alkylation reaction will normally be conducted under sufficient pressure to 
maintain the propylene in the liquid state. The alkylation step will normally be carried 
out utilizing a weight hour space velocity (WHSV) that is within the range of about 2 hr 1 
to about 10 hr 1 and will preferably be conducted using a WHSV which is within the 
range of 4 hr 1 to 8 hr 1 . The WHSV will most preferably be within the range of about 

25 6.0 hr"' to about 6.5 hr" 1 . 

The alkylation reaction will typically result in the production of a 
diisopropylbenzene isomer mixture containing about 75 percent p-DIPB and 25 percent 
m-DIPB. This mixture is then fractionally distilled to remove the p-DEPB from the m- 
DIPB and other reaction by-products. The p-DIPB that is recovered is collected as the 
30 intended product of the alkylation reaction. 

In practicing the process of this invention, the m-DIPB is isomerized into a 
mixture of p-DIPB and m-DIPB. This step is conducted in the presence of a 
transalkylation catalyst and results in the formation of an isomerized mixture containing 
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about 75 to 80 percent p-DIPB and about 20 to 25 percent m-DIPB. The isomerization 
step can optionally be conducted in the presence of cumene. The p-DIPB produced 
results from the transalkylation of m-DIPB with cumene to p-DIPB and the 
isomerization of m-DIPB to p-DIPB. The molar ratio of cumene to m-DIPB fed into the 
5 isomerization step will normally be within the range of about 0.01 : 1 to about 1 0: 1 . The 
molar ratio of cumene to m-DIPB fed into the isomerization step will typically be within 
the range of about 0.25:1 to about 6:1. The molar ratio of cumene to m-DIPB fed into 
the isomerization zone will more typically be within the range of about 0.5:1 to about 
4:1 . The molar ratio of cumene to m-DIPB fed into the isomerization zone will most 

1 0 typically be about 1:1. 

The transalkylation catalysts that can be used in the isomerization step include 
the same general classes of materials that can be used as the alkylation catalyst. In any 
case, the transalkylation catalysts that can be used in the practice of this invention 
include acidic solid oxides. The acidic solid oxides that can be used include 
1 5 aluminosilicates and materials that contain elements other than silicon and aluminum. 
These acidic solid oxides can be amorphous or crystalline materials. These crystalline 
materials may have non-layered, 3-dimensional framework structures or the layered 
structures of clays. The acidic solid oxides that can be employed include super acids 
formed by modifying zirconia with tungstates or sulfates. The acidic solid oxides that 
20 are preferred for utilization in the practice of this invention are zeolites, particularly, 
medium-pore and large-pore size zeolites. 

It is highly preferred to utilize medium pore zeolite catalysts having a Constraint 
Index that is within the range of 2 to 12 as defined in United States Patent 4,016,218 as 
the transalkylation catalyst in the practice of this invention to attain a high ratio of p- 
25 DIPB to m-DIPB and to minimize the formation of triisopropyl benzenes, such as 1 , 3, 5- 
triisopropyl benzene and 1, 2, 4-triisopropyl benzene. Zeolite ZSM-12 is a highly 
preferred medium pore size alkylation catalyst that can be utilized in the practice of this 
invention as the transalkylation catalyst. Zeolite ZSM-12 has a silicon to aluminum ratio 
of 310 and has a monoclinic cell parameters of a - 24.88 ± 0.04 A, b = 5.02 ± 0.02 A, c 
30 = 12.15 ± 0.03 A, and 0 = 107.7 ± 0.1°. Zeolite ZSM-12 is described in greater detail in 
United States Patent 3,832,449. The teachings of United States Patent 3,832,449 are 
incorporated herein by reference. 

The isomerization step is typically conducted in an isomerization zone containing 
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the transalkylation catalyst. The isomerization step can optionally be conducted by 
introducing a feed stream containing cumene and m-DIPB into the isomerization zone 
containing the transalkylation catalyst. The isomerization reaction will normally be 
carried out at a temperature that is within the range of about 350°F (1 82°) to about 460°F 
5 (238°C) and will preferably be conducted at a temperature that is within the range of 
365°F (185°C) to about 430°F (221°C). The isomerization will more preferably be 
conducted at a temperature of about 380°F (193°C) to about 415°F (213°C). As a general 
rule, the temperature of the transalkylation reaction will be increased as the catalyst ages. 
The transalkylation will typically be conducted under a pressure of 50 psig 
10 (4.5 x 1 0 5 Pascals) to 1 000 psig (7.0x1 0 6 Pascals) and will more typically be conducted 
at a pressure within the range of 300 psig (2.2 x 10 6 Pascals) to 800 psig (5.6 x 10 6 
Pascals). However, the transalkylation reaction will normally be conducted under 
sufficient pressure to maintain the cumene in the liquid state. The transalkylation step 
will normally be carried out utilizing a weight hour space velocity (WHSV) that is within 
1 5 the range of about 0.5 hr 1 to about 10 hr" 1 and will preferably be conducted using a 

WHSV which is within the range of 1 hr 1 to 8 hr 1 . The WHSV will most preferably be 
within the range of about 1.5 hr" 1 to about 6 hr" 1 . 

The mixture of p-DIPB and m-DIPB produced in the isomerization step is 
fractionally distilled to remove the p-DIPB from the m-DIPB and any cumene that may 
20 be present. The p-DIPB is recovered as the desired reaction product and the m-DIPB 

and optionally cumene are recycled back to the isomerization step (transalkylation step if 
cumene is present). A schematic diagram of the process of this invention can be 
depicted as follows: 



CH, 



HC CH 3 




CH 2 =CHCH 3 



alkylation catalyst 
345°F, 800 psig 





transalkylation catalyst 
390°F, 700 psig 



p-DIPB 




Synthesis of Meta-Diis npropvlbenzene 

In is also possible to preferentially synthesize and recover m-DIPB by utilizing 
another embodiment of this invention. For instance, in some cases it might be desirable 
to produce m-DIPB rather than p-DIPB. This would be the situation in cases where 
resorcinol was the ultimate chemical compound desired rather than hydroquinone. The 
procedure used to synthesize and recover m-DIPB is similar to the one used in making 
and recovering p-DIPB. This embodiment of the invention more specifically relates to a 
process for producing meta-diisopropylbenzene from cumene and propylene, said 
process comprising the steps of (1) introducing a feed stream into an alkylation zone 
wherein said feed stream is comprised of cumene and propylene, and wherein said 
alkylation zone contains an alkylation catalyst; (2) allowing the cumene and propylene in 
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the feed stream to react together to produce a first mixture of para-diisopropylbenzene 
and meta-diisopropylbenzene; (3) fractionally distilling the mixture of para- 
diisopropylbenzene and meta-diisopropylbenzene in a fractional distillation step to 
separate the para-diisopropylbenzene from the meta-diisopropylbenzene; (4) isomerizing 
the para-diisopropylbenzene in the presence of a transalkylation catalyst to produce a 
second mixture of para-diisopropylbenzene and meta-diisopropylbenzene; (5) recycling 
the second mixture of para-diisopropylbenzene and meta-diisopropylbenzene recovered 
from the isomerization step to the fractional distillation step; and (6) recovering the 
meta-diisopropylbenzene that was separated from the para-diisopropylbenzene by the 
fractional distillation step. It should be noted that cumene can optionally be added to the 
isomerization step. 

In the preferred synthesis of m-DIPB, an alkylation catalyst that produces a 
higher ratio of m-DIPB to p-DIPB will be used in the alkylation step. In such a scenario, 
Zeolite MCM-22 could be used as both the alkylation and transalkylation catalyst. In 
this alternative embodiment of the invention, after the fractional distillation step, the p- 
DIPB is mixed with cumene and transalkylated into a mixture of m-DIPB and p-DIPB. 

Zeolite MCM-22 has structure that consists of two independent, non- 
interconnecting channel systems, each accessible through 10-ring apertures. One of 
these pore systems is defined by two-dimensional sinusoidal channels. The other is 
comprised of super cages whose inner free diameter (7.1 A) is defined by 12-rings and 
whose inner height is 18.2 A. Zeolite MCM-22 is described in greater detail in Michael 
E. Leonowicz, Jeffrey A. Lawton, Stephen L. Lawton, and Mae K. Rubin, "MCM-22: A 
Molecular Sieve with Two Independent Multidimensional Channel Systems," Science, 
Volume 264, pages 1910-1913 (24 June 1994), the teachings of which are incorporated 
herein by reference in their entirety. 
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A schematic diagram of this process of for producing m-DIPB can be depicted 
follows: 




In the schematic diagram depicted above, cumene is added to the p-DIPB that is 
isomerized into a mixture of m-DIPB and p-DIPB. It is not necessary to add cumene to 
the p-DIPB before isomerization. However, cumene can optionally be added as shown. 
Unreacted cumene is then recycled to the isomerization step or can optionally be 
recycled to the alkylation step. 

This invention is illustrated by the following examples which are merely for the 
purpose of illustration and are not to be regarded as limiting the scope of the invention or 
the manner in which it can be practiced. Unless specifically indicated otherwise, all 
parts and percentages are given by weight. 
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Example 1 

In this experiment, p-DEPB was synthesized by utilizing the technique of this 
invention. In the procedure used, 142g (195cc) of silica alumina catalyst, consisting of 
90% silica and 10% alumina, was loaded into a 24" long 1.0"OD (0.83" ID) 316 
stainless steel tube. The catalyst bed was positioned for optimal heating within the 
reactor by supporting and retaining the bed on inert packing. The reactor was heated 
externally with hot-oil spiral-wound heat tracing (0.25" OD tubing). A m-DIPB stream 
(consisting of 98.5% m-DIPB, 0.6% o-DIPB, 0.2% p-DIPB, with the balance being m-, 
o-, and p-ethylcumenes) was fed to the reactor at a rate of 4.0g/minute, resulting in a 
space velocity of 1 .7 WHSV's. Pressure was maintained at 700 psig by a back pressure 
controller. The reactor was heated to 392°F and the contents were allowed to come to 
steady state. Sample #1 was collected and analyzed by GC. The temperature was then 
raised to 419°F and the contents were allowed to come to steady state. Sample #2 was 
collected and analyzed by GC. The temperature was then raised to 455°F and the 
contents were allowed to come to steady state. Sample #3 was collected and analyzed by 
GC. The results are reported in the table below. 

In the catalyst loading procedure used, a stainless steel screen was positioned at 
the bottom of the reactor. Then about 1/8-1/4" of glass wool was packed next on top of 
the screen, followed by the catalyst. Finally, about 10 cc of glass chips were loaded on 
top of the catalyst bed, followed by another plug of glass wool. The feed stream was fed 
with vertical downflow and was operated liquid-full. 
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Run 


— = — -\ 

Feed 


A 
\ 


2 


3 


Temp (degF) 




392 


419 


455 


Flow Rate (g/min) 




4.0 


4.0 


4.0 


WHSV 




1.7 


1.7 


1.7 












Component (Wt%) 










Cumene 




1.0 


3.2 


9.9 


m-DIPB 


yo.o 


Q2 8 


81.9 


55.9 


o-DIPB 


u.o 


0 5 


0.4 


0.4 


p-DIPB 


n o 




8.1 


15.2 


1,3,5-TIPB 




r 1 2 


4.5 


14.5 






0.4 


0.8 


1.4 












% m- in m/p-DIPB 




97 


91 


79 


% p- in m/p-DIPB 




3 


9 


21 












% m-DIPB Conversion 




6 


17 


43 


Selectivity to p-DIPB, Wt% Basis 




57 


48 


35 


Selectivity to cumene, p-DIPB, & TIPB's 




102 


99 


95 



Example 2 

In this experiment, m-DIPB was synthesized utilizing the technique of this 
5 invention. In the procedure used, 142 grams (195cc) of silica alumina catalyst, 

consisting of 90% silica and 10% alumina, was loaded into a 24" long 1.0" OD (0.83" 
ID) 316 stainless steel tube. The catalyst bed was positioned for optimal heating within 
the reactor by supporting and retaining the bed on inert packing. The reactor was heated 
externally with hot-oil spiral-wound heat tracing (0.25" OD tubing). p-DIPB stream 
1 0 (consisting of 99.4% p-DIPB, 0. 1 % m-DIPB, with the balance being various 

hexylbenzene isomers) was fed to the reactor at 4.0g/minute, resulting in a space velocity 
of 1 .7 WHSV's. Pressure was maintained at 700 psig by a back pressure controller. The 
reactor was heated to 392°F and the contents were allowed to come to steady state. 
Sample #1 was collected and analyzed by GC. The temperature was then raised to 419°F 
1 5 and the contents were allowed to come to steady state. Sample #2 was collected and 
analyzed by GC. The temperature was then raised to 455°F and the contents were 
allowed to come to steady state. Sample #3 was collected and analyzed by GC. The 
results are reported in the table below. 

In the catalyst loading procedure used, a stainless steel screen was positioned at 
20 the bottom of the reactor. Then about 1/8-1/4" of glass wool was packed next on top of 
the screen, followed by the catalyst. Finally, about 10 cc of glass chips were loaded on 
top of the catalyst bed, followed by another plug of glass wool. The feed stream was fed 
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with vertical downflow and was operated liquid-full. 



Run 




1 


2 


3 


Temp (degF) 
Flow Rate (g/min) 




392 
4.0 


419 
4.0 


455 
4.0 


WHSV 




1.7 


1.7 


1.7 


Component (Wt%) 










Cumene 




2 6 


5.4 


11.4 


m-DlPR 

111 L/li D . 


0.1 


8.3 
0.1 


16.0 
0.3 


28.1 
0.4 


o-DIPB 
p-DIPB 


99.4 


84.3 


68.9 


40.0 


1,3,5-TIPB 




2.9 


7.1 


15.4 


1,2,4-TIPB 




1.3 


1.5 


1.8 












% m- in m/p-DIPB 




9 


19 


41 


% p- in m/p-DIPB 




91 


81 


59 












% p-DIPB Conversion 




15 


31 


60 


Selectivity to m-DIPB, Wt% Basis 




55 


52 


47 


Selectivity to cumene. m-DIPB, & TIPB's 




99 


98 


95 



While certain representative embodiments and details have been shown for the 
purpose of illustrating the subject invention, it will be apparent to those skilled in this art 
that various changes and modifications can be made therein without departing from the 
scope of the subject invention. 



